Health monitoring of engineering structures has gained a lot of interest over the last few years. Many engineering structures suffer damage and deterioration when exposed to various loading and environmental changes during their lifetime. This seriously affects structural performance and may even lead to catastrophic structural failures. Thus, inspection and testing of structural components for deterioration and damage is essential when deciding on the maintenance and repair strategies for at-risk structures. A current alternative approach to conventional structural testing methods is dynamic testing, which acquires modal parameters and relates these to the health status of a structure. The fundamental idea underlying the dynamic approach is that modal parameters, namely natural frequency, mode shape, and modal damping, are functions of physical properties of the structure, such as mass, damping, stiffness and the support conditions. Therefore, any change in the physical properties or support conditions causes detectable changes in the modal parameters. Elastic bearing pads are widely used for supporting bridge girders, and as base isolation of tall buildings to reduce seismic demand. The bearings are exposed to various loading conditions and environmental changes which cause deterioration of its stiffness with time. Monitoring of changes in elastic bearing stiffness is very important in ensuring timely maintenance or replacement to prevent occurrence of any serious damage to the structure.
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Several studies on the use of the modal parameters as an indicator for damage identification have been conducted. Some of these studies were concerned with issues related to use of these modal parameters in determining the magnitude and localisation of damage based on the relationship between dynamic and physical properties, and concluded that modal parameters are good indicators for damage detection [1] [2] [3] [4] [5] [6] [7] . Abdul Razak and Choi [8] investigated the effect of steel corrosion on the natural frequencies of RC beams. The authors concluded that the first natural frequency for the RC beam with a lower corrosion level decreased by 1%, while for the RC beam with a higher corrosion level the decrease was 4% and deduced that the bond at the steel-concrete interface played a significant effect. Ismail The main objective of this study is to use the dynamic parameters i.e. natural frequency and mode shape, to detect the deterioration in the stiffness of elastic bearings supporting. Two cases are considered namely that of similar deterioration levels at both supports and differential deterioration at both supports, which has been never reported in literature. The sensitivity of each fundamental bending frequency and its mode shape are consider in order to ascertain the appropriate indicators for assessing the level of the deterioration in the elastic bearing support. This approach can be implemented for condition assessment of rubber bearing pads such as normally used for bridge decks. Moreover, from the results of this study it is envisage from the bending frequencies it is possible to differentiate and identify the loss of stiffness of the structural element i.e. cracking or of the girder, or due to deterioration of the elastic bearings.
Deterioration indicators
Two indicators are used in this study to monitor the elastic bearing deterioration level. The first is based on the change in the natural frequencies whilst the second is based on the change in the mode shape. Both natural frequency and mode shape are experimentally determined modal parameters which relate to the physical properties and the support stiffness of the structural elements (bridge girder). The natural frequency is an indicator for the global properties and it is usually used to indicate the damage severity. However the mode shape is an indicator for the local properties of the structural elements and it is usually used to indicate the damage severity at specific location along the structural element (bridge girder). The change in the mode shape indicates the change in the stiffness at a particular support for the structural element, while the change in the natural frequency indicates the overall change in the support stiffness.
Mode shape changes
The Modal Assurance Criteria (MAC) is used to calculate the change in the mode shape due to the support stiffness deterioration.
MAC is a method used to ascertain configuration errors between experimental mode shapes and that predicted from the finite element model [27] . This is a correlation between experimental mode shapes and curve-fitted analytical model mode shapes and the correlation for the ith element.
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